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NUCLEAR CARDIOLOGY-CONVENTIONAL 
IMAGING/PET 
~ Regional Blood Flow, Function, and Metabolism 
in Repetitive Myocardial Stunning 
Marcalo Di Cadi, Polar Pmevsld, Richard Vender Heide, Otto Muzik, 
Teresa Jones, Thomas Mangner. Steven Levine, Joshua Wynne. Wayne 
State Un'wersity, Detroit, Michigan 
It has been suggested that hibernation, a condition of chronic pedusinn- 
COntraction down-regulation with preserved viability, results from recurrent 
episodes of reversible ischemia nd "chronic" postischemic dysfunction. We 
examined the interrelation between flow, metalxdism, and function in an 
acute model of repetitive stunning. Nine dogs underwent four 5 rain balloon 
occlusions of the LAD or circumflex arteries, each separated by 5 rain of 
reperfusion. Regional blood flow (BF), metabolism and function were eval- 
uated 2 hourS after reperfusion in 5 dogs, and 2 hours, 24 hours, and 1 
week post-reperfual0n i 4 dogs, Regional wall motion 0NM) was evaluated 
with 2-D echo and 8F with radiotsbalod micraspheres. Measurements of 
oxidative metabolism (MVO2) and glucose uptake (during hypednsulinemio- 
euglycemic ¢tsmp) were derived with PET imaging. Regional WM was 
severely decreased after the 4 Cycles of ischemia, remained severely im- 
paired 2 hours after repertusion, and normalized after 1 week. Dudng reflow, 
BF in stunned regions was restored to near-normal levels (0.89 • 0,2 vs 
0.95:1:0.2 ml/g/min, P < 0.01). Glucose uptake in stunned regions was 
depressed at 2 hours (73 • 15% of control, P < 0.001) and 24 hours after 
retiow (80 4- 7% of ~ontrel, P = 0.04), but recovered after I week (100 • 26°/= 
of control, P = NS), Similarly, MVO2 in stunned regions was decreased at 2 
hours (84 :E 7% of COntrol, P < 0.001 ) and at 24 hours (8~) :E 6% of COntrol, P 
= 0.02), and recovered 1 week after reperfusion (97 • 3% of COntrol, P = NS). 
Thus, repetitive stunned myocardium demonal~tod a persistent reduction 
of both MVO2 and glucose uptake which recovered as regional wall motion 
improved. The resu~ may have important implk;ations for detecting stunning 
in patients with CAD and further suggest a unique metabolic adaptation in 
"chronic stunning ~, different from that typically seen in hibemalion. 
~ Tc-99m.Labeled Ap4A for Early Gamma 
Scintigrephlc Visualization of Experimental 
Athemscleroti¢ Lesions 
David Elms/oh, Artiom Petrov. Jagat Narula, John Babich, Alan 
J. Fischman, Ban-An Khaw. Massachusetts General Hospital, and 
Northeastern University, Boston, MA 
Substances related to ATP such as diadenosine tetraphosphate (Ap4A) bind 
to purina receptors in vascular smooth muscle o~IL Since proliferating smooth 
muscle cells are an obligatory COmponent of atherosolerotic lesions, T¢-99m- 
Ap4A was used to assess whether puflne receptors are upregutsted and can 
detect atherosclerottc lesions in vive. 
Expedmental alherosclerotio lesions were induced in 3 of 5 NZW rabbits by 
balloon deandothelializatian of abdominal aorta followed by hypedipidemio 
diet for >_ 16 weeks, Two rabbits were used as normal controls. Ap4A was 
radiolabetsd with ~2 mCi of Tc.99m by stannous reduction method, HPLC- 
purified, dried and brought up in saline for Lv. injection. Serial gamma images 
were obtained for the ensuing 3 H and serial blood samples were obtained. 
After the last imaging session, the rabbits were sasrifiP.od, The aortas were 
removed, imaged ex-vivo, and radioactivity COunted, Une¢lulvecal in vivo 
visualization of atharocclerotio lesions in the abdominal aorta was possible 
at 1/2 H in all 3 animals. No activity of Tc~ggm-AINA was seen in abdominal 
aortas of the 2 normal rabbits. The ex vivo images of the aortas correlated 
significantly with in vivo distribution, The %dose/gram uptake of Ap4A was 
as follows: 
An!male in) Visualization of .%...Inject.ed Dass/g ram 
Lesions Abdominal P.o. Thoracic An. 
Alharoaclarotic(3) 3/3 0.08t4-0.006 0.039650.003 p=0.003 
Normal (2) 0/2 0.0095 :E 0.003 0.00~ 4-0.004 p = 0.12 
(p = 0.003) 
The present study demonstrates that targeting of purina receptors is possi- 
ble with Tc-ggm-Ap4A and enables visualization of experimental theroscle- 
rotic lesions within 15-20 minutes after i,v. administration. 
~ T h e  Role of Nitric Oxide (NO) in the Beneficial 
Effects of Chronic Exercise Training on Head 
Failure in Awake Dogs 
Jie Wang, Gang-Hua Yi, Mathias Knecht, Milton Packer, Daniel Bud,,hoff. 
Columbia University College of P&S, New York Ci~, NY 
Physical training (PT) imprOves exam ise tolerance in heart failure (CHF). 
Results of previous studies suggest that these effects may not be related to 
a marked beneficial effect of PT on intrinsic heart properties, On the other 
hand, PT restores the ability of the endothalium to genera:e and liberate NO. 
However, whether the beneficial effects of ET on systemic hemedynamics, 
are mediated by NO is not known, 7 dogs were instrumented tO measure 
LVP and mean aortic pressure (MAP) and for pacing (P). DOgs were cardiac 
paced for 4 weeks and PT on a treadmill (4.4 4- 0.3 km/h, 2 hours/day). 
To assess the contribution of basal NO release to systemic hercodynamics 
following PT, we infused the NO inhibitor nitm-L-arginine (NLA) pdor to and 
after the 4 wks of P plus PT. The results (Table) indicate for the control (pre- 
CHF) state that NLA increased LVSP and MAP significantly with only a small 
increased in LVEDP. It has been shown previously that NLA has no effect 
on these parametam in P induced CHF due to blunted NO production. In 
contrast, PT resulted in normal increases in LVSP and MAP and a markedly 
enhanced increase in LVEDP, unmasking asystemic sign of CHF. 
Pressure Control After P + PT 
(in mmHg) Baseline NLA Baseline NLA 
LVEDP 4.9 -4- 0.6 7.7 5 0.3* 7.6 .~. 0.9 19.34. 3 *+ 
LVSP 13454 167±6' 1374-7 15850* 
MAP 1004-2 12454* 974-2 12855" 
*p < 0.05 v~ Baseline, +p < 0.05 vs Control 
These data suggest that PT maintains NO production in P induced CHF 
and this is an important mediator of the benefits of PT. 
PEDIATRIC CARDIOLOGY/CONGENITAL  HEART 
SURGERY 
~ T h e  PDA Coil Registry: 250 Patient-Years of 
Follow-Up 
Thomas R. Uoyd, Robert H. Beekman iii, John W. Moore, William 
E. Hellenbrand, Ziyed M. Hijazi, Robert J. Sommer, Rolando Zamora, 
Abraham Ruthman for the PDA Coil Investigators. University of Michigan, 
Ann Arbor, MI 
Follow-up information was solicited on patients enrolled in the PDA Coil 
• Registry to fudher characterize the efficacy and safety of COil occlusion for 
patent ductus artedosus (PDA). Ot the 405 follow-up data forms received, 
7 patients did not have COils implanted in their PDA (6 have hod surgical 
ligation) and reported follow-up duration was < 1 week in 27. The remaining 
371 coil occlusion patients have been followed 8.1 ~ 7.8 months (mean :~ SD, 
range 1 week-5 years, median 6.3 months), for a total of 250 patient-years 
of follow-up. 
Efficacy: Spontaneous closure of residual shunts occurred in 82 patients 
and repeat coil procedures were performed in 10 patienm; no patient has had 
surgery for PDA. At most recent follow-up, 3 patients have clinically eVident 
residual PDA shunts, and 19 have shunts by Doppler only. The prevalence 
of residual shunts at follow-up (5.7%, CL95 3.6--8.6°/=) is significantly (p 
< 0.001) leas than the 30.4% L~revalence r ported immediately after coil 
occlusion. Residual shunts were reported in 13/168 (7.7%, CL95 4.1-12,8%) 
patients followed < 6 months and in 8/201 (4%, CL96 1,7-7,8%) patients 
followed • 6 months (p < 0.10). 
Safety: Late death (unrelated to PDA) was r..,'.~oortod in 41405 patients (1%). 
Mild left palmonary artery stenosls was reported in 6 patients (incidence 
2.4/t00 patient-years, CL95 0.9-5.2%). No cases of late coil migration, 
hemolysis, ccarctation, infectious Or thrombaemboli¢ complications, or PDA 
recanalization were reported (incidence CL95 0-1.5/100 patient.years]. 
Conclusion: PDA ¢oll occlusion is a Safe and effective procedure. Complete 
occlusion at follow-up was achieved in 94.3%, although 2.7% required repeal 
coil procedures. No clinically significant complications of the prOcedure were 
reported, although the rare patients with mild left pulmonary artery stacosis 
require continued observation. 
Prospective Analysis of HLA Immunogenlclty of 
Cryopreserved Valved AIIogratts Uaecl in 
Pediatric Heart Surgery 
Robert Shoddy, Dixie Hunter, Koran Osbom, Undo Lambert, LuAnn Mininh, 
John Hawkins, Edwin McGough, Thomas Fuller. Univar~lly of Utah, Salt 
Lake City, U~ Primary Children's Medical Center, Salt Lake Ci~ UT 
To determine the immunogenicity oferyoproserved valved allogrefts used in 
pediatric heart surgery, we pmspectlvely measured the frequency of panel 
reactive antibodies (PRA) before, one month, and 3 months after allegraft 
implantation i  9 children (5.4 :E 2.t yearS, mean :1: SE) (diagnoses trun- 
cue adefiosus [4], aortic regurgitation [3], tetralogy of Fallot [1], pulmonary 
stsnosls [1]) and after open heart surgery without allograft implantation in 
